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# m m » - an . *HHfl*feW!«im^&-*A6*ifeft« ( + hica 

*l§^tt, >l&7 r-f ft "ftHrA- h^--" (biologica 

1 "binding partner" ) (ftfi <Z> # t ® H W tC ft « b T , ft^&Hrfls, 

# ^ ) & /u T' £ rW *-fe > 0) 8J{ it £ & M fc B3 1- £ „ #389Itt. 

0>/N* y ^ e> i/ > 3f a. b - h (singulate) 3 ft , & v% ? ffi « CD ft - 

a 

*H®iiif*w^m^#^.fc«>^mcA 45919**5 j:t*#Hix*/i,¥ 

feS&J&lflDE-AC0376SF0098#lC «fc5il&/ff&ig>T'fc;!5ftfc,, #B9&;fftt 

^V^^ttTMb^a^^ffi-tS -fe >-9"T*feS A.P.F.TurnerSf "Advanc 

es in Biosensors" , H H n > K > #T & <D JAI Presstt 1991^ # M ) . ilii 

- y *isti> 

#«$C9*^:/(&vW;f1z>^&g#ja^|limaftTV^ (Updikefe «fc t>* Hicks 
, Nature, 214^ 986H 1967*£ ; Abdel-Latif S> , Anal. Lett., 21# 943K 1 988*£ 1 1 
M ', Giaever, J. Immunol . , 110# 1424H 1973^ ; Sugao£>, Anal . Chem . , 65#363 
K 1993^ ; Rogers «b , Anal . Biochem . , 182^353K 1989^) „ 



(7) ^2000-50 5 28 1 

(M Atf, Hirschfeld©3KBB*SflFaS4,447,546-& <fc Block & © # ffl ft flp ft 4 , 58 
2,809* i: H £4, 909, 990* # fig) . £ CD <fc $ ft >»W * 12 > * tt , iltljfittl 

fr«k^ft ® /W tf-fe #»*ttftlS-&JC*f LT*iE* 

IE«:fT3ia#©#««:%>oT^fcv*/^Rjfc3*i*. Lfetfot#-iCD;W* 
■b^-y-tt, ^SPgmtcMUT«iELftWti«ft^ftvxL, *©±fc, #-©##t 
*f&^SC©&ffilCPg£$*l-So 

-c.jw±©acD^^^^ii!g^A--h^-^-^A/T'ftsA-r^--fe>-y-«34xe)0 

WRSriSffi-T*. ("multi species" ) /W * * > tt , JKKfcLT 

, ■fe>**tCilB#ii**ife^«^»IS-&/'«- h:>--©ai:llS&©JlftS*-r-/© 
#«#*»K©fcffi fefflmtcfr-i £ i: fi. *©Jt, &mm<D&-& - h 1- 

- icie^r**- ©4)- «f ib«-r*itf, ©/?«#«# 

an, Lfe*<oT#»*Wfi^KJ:oTl#'6£*ti68B)e©SE»»c»f SB*© 

■£©_h{C, ft£©&£ffiT*;\' y * ^ > K©«*«:£j5fc**£4:#«'a»oT^ 
*#«©#*T#*ftKCttLT«Jlttfc£W*»«^ 

A - ht-^tf577^A-SAn5i:, 9 if^y K £/ ^ ;i/ £ 8!l L HI 

«r#tt*#"*fttf, ^y*y5>K*fctttt©«*fc«£***R©»#©*ffi 

, fc-ttf, -e©M^tcMi-s#a5^©^F#©i¥iWft^«f *ff e> ^ t^t-is. 

m-tzm&rt- h^- ©«•&©«©#* tc*f U##r*f&4&fi 5 £ i: &jS 

*»i«©## &«#f * £ i: ifeA'cT^pA - h-*--©«i*«-* 

$r + ^icsm-r-&^n^fe-s©T*, it m ^ ® & # /Jn a ^ -& y -y- * ® 
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t!5, JR &f&$) h Affyiax 'inc.tfWIB l/fc**8lfc^K s P«liffi-& 

JS&T'&S (M*{£. Fodor6, Science, 251# 767 — 773H 1991^ i t>* # 13 # 
ftf&5 ,143,854-5§-#M) . Z<D^mX'\t. ^7"f f:l«l®7 M^- H# 

# ^ <D T U W tt " £ n » 

(C T K b $ tlT V^ * (spatially address)" . Wi^-?m£. 

Walt 6 (D^H#flF^5,250,264-§-ti, "-fe>U-tf>S®±<Z>{@*CD£R3{SeK:H 
5£<fc $ *l $ E 0 H & * ftffl^*> %y 7 << A- 7 b -i ZffiZ-Tte&My 

g-f £3 t T'tSODT', -€■ <D * > * , ifttlT, # IS © # *f 2* & » K ft W 

Walt 6 #Bgjj* b £ i2 > * tt/W "fe y * T* &fc v% d 0) £ SRfC & , 
7Kl/x«tSft* "&ffig|S#" ftSCR^i-S-lr ^-y-ftSgSg-tS^f^^M^Stv 
T^*. Walt6 <Z>4f fFT* tt, *f3t7r'f/t-S|«)t$ (bundle) #8gj£$*l 
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*. &ic, -o © 7 r w a- * fett ^ r -f /t-»cftiS*«#1» AttKHRU! $ ji 
*. Haws*i&«-7r-f A-tt, &«:*©-ttt-?ft©-fe > © 5fc ag ic e si l , * 
£T?3fc#-fe :/*©»»»■&*«: ")ti^3tt" , SSHeffc-fe > -9" © * 38 (C 3g 3 
£©2fiStt, Afc*3fca^3*ifei6ttfc#bTA&S«iliT»l*yiB3ft* 

© ± iz 3 © * tt it . -*»IC7Kbx« 

S#»*it«UTV**:V*. L&tfoT. Bait 6 liA-f Kit"* ft & 

S8BJ!©gifa 

©#^IC4# Aft(Ci&£ LT, l/**>-*7Mt 
* >-9-©#r2Ifc8?;t;£&S:iI«f £ *j<dX'&Z>. #{c, #$Sijl|©#8sH:, £^3* 
h-#--©l»««Tb-f©8Ji*«S«:«« , r* ! fe©T?**. &3fcfit05©#5£© 

tea tife* =r* * k«* fcii^y^- KtRtcR&s nf. 

^fiftS ftt * o fefi&©^H8©iWia> JB«*fettfe«S*©ffiJ©«^^- h^--# 

&«©£^#^ (ftlAtftRfiftffi) &0#© Affile 

■%&<DZk&um%m&'t « %©t*$>5. # m © # & & , 

*©v h y 7 ? (KIAKdmso) *©v MJ-yn 

fi-£# («*.ti- h n -iz ;i/ n - * ) , & & tfmm*. t-iti&o 3L®ft*<z>yk®&<z> 
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H\ *7r^-, A 9 -f K 33 <fc fcf - X) , ^7^f -y * , & if # & ■£> „ 

«U£-*S, r -f't- * &t*3fc7 r -f ^-»©"fe 4Sj£ct>«c7>£ 

BJr tc iRI J£ $ n -5 . 

36 7 r W A- >W *t > <Z> |g it # & & it # -T -5 % CD T' & 5 . * » 
95 CD # & T' I* , *»<!!>«7r>f^-«:*»*4:«)Ttt»©«I«©7T>f^-W* 

fci*yty n*. #77^/t-it -fe >-y-^agaeii*3g S:^ -e L 

h - # > «©7r>f /^-wiciKF^snfc 

«77^A-7l/^^!Slt5 t *ft & O-fe > -fr * Sg 1* , JgSUHjtC^SCDlBrSJT' 

m m l x % <fc 
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jfeSfg* fcte*©i£ < T'#i^$ ft*. &ic, dft e> ©e&£*gii, &®.<Dftizyv- 

5fe7r>fA-*fett7r>f^-»«:ill5T*ai»lci»6>ft«-'»M«»ctt«k 
3ft£. UfetfoT, a-*-#»je©£fc5fcttie*/t- h^--(cig^fS fc, #M 

SiSSK^t S w i: ic j: o t , f ©7 K © -fe > * 

*«n»^^- ht-&iit^5. mis a &m n *w 
u*^K»fcni:j:it«i6T**H«3i^i/*^K<o^fti©a«#«<**ft* 

o 

r 4 a* y - h + ti1t'J> to < t. 



(12) #^2 0 0 0-50 52 8 1 

fci±#©T'fe5. fl- tl-ffl V 7 A-O-fe >-**58 &IS#J£ -frT, Pg^ftiZ 
&^S3T'£5o h ^ - , ®mm. 0J*.tfDNAfc <): 

$ & cDNA £ fc. li mRNA& ifO&SISIxSfiJ?'.! v\ „ # fc # £ L 

^Mommmitny? j - (&$tg) ##&i,ooo~i,ooo 

,0000 5l^l/3}--^KT*feS 0 

5 Jfctf y /WW V (Comarative Genomic Hybri 

dization(CGH)) & £ & T* *S IC * ft T & S . T'U, ( 7 n 

r -f A- tciSS-££ JiS&St L, a tt, Sft&g?i:/N 

^©it^ti, 7 U >f * <Z># 7 r -f /t- tcM^- L T n SltfiBzio® (f§- i: - ® 

Sft&$!Si <3fc7 7>f ^-K«^3ft**M) Htli. DNAfccDNAtf* »J 
> h»!fi#C!>4*je««JCffifl|tJW US. f®±, gft&g&ti&Stg (comple 
xity) 1fi& * L < teifal,000~ 1 ,000, 0000) * * b # ^ Kt'* 5 . ® ft $i IC *B ffi 
ftfcBB#l0>«8t£li, tt»*©ffi*J«D£tl^«CD 1 % J: U ffiv*£ 4: L v*. . 

- ^ O -ya>&lfttt;ttlfclllflB&*(Z>iiRNA& ttcDNA£-£A,T' »J , fbtfr7" 
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8-:7n-y©*im#i»*/AS3fe©*ifcT?**. a » n jb m m * t- 

"iB^^-h-*--" bT^S^? T>f /t - © 7 l/<f#ll«ShS 

js^t. m m w ic 7 Ki/^fB3esnfc^*fett«»!is*vfc-ojeii±©3tt7r-fA 

ti -5 » 

. i*i6>©jfc7r>fA-tt, e> ora-^*)-ti:*ig{c, A $ (ft * «400 

bp) * fe tt 49 ft © 5 -f ^ 5 U - ( ft *. « 

#ft©^fe^lC^oT^-fcraPS5:i3^TfireUTVN<5A^fe{i#S!I©it'g^-5: 

h^--©j£ffiH©7b-ffeffl3*tc3i8!|-r*J:-5JCil#JC-&*)-ttTff8t*3i:*< 
© : KSi©^'fb5:ll^tc^oa^tcif^sz:i:^T*^-57U"fS:ilfl*3iTSz:i:A^ 

30,000©€?&&ge (#* 100kb©y y A DNA $: ^ S ) £ * "T 
S ft 7 r -f A - -fe > if & , fc hy/ASS^KA^-tSit^iflS. 

mM©fa*^ii^ 
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®3te, ffiliSf -7 y -4 A- ©M<fc 53¥#$|lca6A/-e V\ S <D ftj* #l¥^e>7 
T^f^-fti/:/^;! U - h L#M0>Sf?&S7 l"( * \Z & & *> tl T ^ & . 
BUR, |B*fitt W ft, *>»*«fcei£5f5S8£ttj3*U, -t 

M a *i t -tr > r ^ ^nc eii * tc 7 k i/ ^ #B a *i . zio)iaic^-t-fe>-y-Tu-rii 

, 7r>fA-tf>R8fBft&ffi 

®JCl> 1/ - £ IR ft !✓ > Xtf)#fjS-f £ 7U^ltlt^S. 

07Ai8A(i, «7 7>f^-7l/'f*fctt««*ai7U>f ( 09 *. tf itt J* «fc ft 

yn-y®7H) t i: fctcffiv^ e>*iS&ffi»ftja*t- . 
*ie^ti, ft? r W A- A-f tf-te /W tfiz >-9-tf>ggit:£?£, fe«fct>*5fi# 

<Z> & *l & & 18 SB T* & S . illfiS^A - N"*" — 0)]BiSBI£7 

i/ >f S: * ^ T & s a >f * * > -y- © if * <o «*s ft «« f * % © -e * s . 

* 58 «H O A -f * * y , -flglc, Hffttt£| (coalligned) ft 7 r -f A - <D * 
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mv> Kit ma? l*^z t ^iftts. mmom&. ^mmm^it^^ zrv ? 

MftfcW y K&^^tS " it. - iBiJtfc:* h U > x > S/ 

& & <3J fC IS % -t £ Z. £ iC J: o T«J»-C £ £ . 

Ef§ "I" «, #i»in«T!«eflj <Bft©*tt£*C»J*ttK«^-C£ 

i: %» ic^itfc o T %» «fc Has**? fc»*»KA>f ^'Jy KS 

7£j&-r-S>«fce>tC^fc-53* 1/ K IB J'J £ =& o T g , 

t\ & „ 

#*LV**it»*T, #?gfE© /W tf-fe h^--C0- 

&##?#*«*©»«, *-fe^-b-rtc#«-r**&s*»^»*s^A- hi- 

- <Z> $t tc £ PS £ S Ji 5 . ^ISiEtfwWtf-fe^-tMi. fe«^»tS-&^-h-*--& 

#«rfcnTv*T. Jliic^rfc'ffc©*©©^^***: lt«*, *©*SJH, #a© 
<o^©S)5:Sa©4!|4l^»ie^A-ht-i:oe^SS:lSt5i:, #4*J*» 
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-fjcl-si:, #*77^<-tt, hi-- *M b, J£*SH 

& is! it -t * © iz m it & m m & * « ■* * . 

#$8f?B©&4#©# 7 7 A /t-/t-f -£©«|J*, * © « iS 33 «fc © «t 

f&mmzm i ~ 6 iztx? . & * mi&<D %7 7 a * - * a * y , © £ jhc 
^xmm^n\zmm.^ntz.^LWL^>%y r a ^- v^y kiot?*&s *i, 

©JW«©*iil«:J*J* LT H*. LfctfoT, #»I8©^W *1Z >^li> ft77^ 
A* - 7 U-f 14-T fcfc t.*-©^ 7 r A A- 7 h^y KlOj^Ao T V\ £S'Jn©&j1 
ife&jg U^ffiS:* 1 1 ^ 5 . 

^®)t77^^-^ h7> Kioti, □-yK«J/ir7hJ;roffl77'fA-*S ( 
Hg£fl{C3pSfc3g®£^ Lir > ^ ^ 3£ llfc <fc teil5fiffi 12 £ t^ffr £ *x & ) 

m. iz a 7s w 

* fc it 7^ 79- *j 7 mx- & y , ^©^sgn, 12© if t> &a»tc*A3 nfe«x*^/ 
i: # t? S <5 *Ti*tt n y FffeS. ^«fce»«53t7r-fA- iQit&ta x- 
*yiAt5:i#T86. **v*»*. a-if-a*, 3* i: M in <z> £ i* ic $s £ 

a 

— JC . l»fl))|77^-tt, Wt® 0>ft&# 5 ~500/i mT' & »J , Ran (09*. 
Kit Ilk XT) ~»kn 7 -r K**til«"C) ©«6H©J<$ T B fttftlZffl 
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j§ s *i t * . - « tc r %~? r -i x-ttxj *±yv\zffl%2ti&w,& 

, ®icm~m. 1 m $ <D4BH## £ L 

KfcbT, m 1 ~ 4 tC zjt £ *l T V* 5 # , 3 (75#glJ<OiBS^fil $:*tif 
v> e> g# £ teHMlifc v^. ■€■ t> TMifc < T, ft 7 r -f A - l* -£ © ic £> fe 

(Dammit. mm^t^i&<. ^oft? A-io^e>^gpgsi^^©^x^;i/^- 

n - -if - , ft v r <i A- I0<z>-fe yV-mj%ll<omWMffilz-o vnt. n-if-tf) 
*8»rfC J:oT#«©»tt*:*T3. ±iBtf>J:e>tC. ir > * * *g 1 ltt M ft » C ¥ g f 

ft 7 y A - 100-rt-j* i:BBS?&fl8©2E'ffc©*BHi:S8&, &tc*h9:/K©» 

^o-fe :/ imagine a- - h^-*B5«LHjeft"<-*3.--if-©«i* 

3* Winter? - h^-sme-fb"r*fe«)©*Bff«i«<*fs<&y*©«*, 

3t7r-fA*-M-f^-ir>if©#-<Z)i^3gLil^ttM^©^7r'fA-iO-C'S>-5 

-f u&jgj*-*- £ © tt. ^ <fc e> & 7 y -f A - ®^-&^T*fe & . 3*1^77 

^;1-Sl«)t, S!H@tf)ft 7 y -f A- T l/W i4&SSS£-f 5 i: 7r^f A — © H 
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ffl(Cilfe^fe-fe>-9-^5gll$:^«)T-fe>-9-®13$:^^$13:So - M.&1 * >U * y 
^■i:m4i5^tfm6At6BiZBL. d *l £ © El # , -fe > * ® 13tt & & U © ft 

^HJt, &1I0.5inin©ji?i?©Bii6JgJ&:7T'f , A-ff»tC — fia^lC 1000~3000:fc© 
% 7 r A * V =7 y F & »J , S'SS^ h5> K/bid2t» feStJt^StiS 

© If , ^ 7 >f A- ©Bi®©ii:g, I^©«7r^A-ffl«i#iftAffl 
3fc*/*# - >fc J: (ffi«t5i^) ©JP*fC«fc o TgEfcS„ ifa 33# (Z> 

tVT V>5 IS >'I]J*0^ h 9 y F & t5 1 mm 2 ©;W * -fe > -tf- 1 mm2^ *j 
*&30,000©J*fc««©£ttS6«r*S-&^- h^-&-3-A,T*&S-fe>-*®13S:7gJ*-t- 
5:^^*5t-fe5^ 5feicUi^ L £ «fc 3 tC, J: -5 & 1z > if & , 10*;tfi£» 

iz >-9-®13«5pS® L/Tffifif S&Mti&Vx. e> T'lifc < T, M * © ft 7 
T-f A* - « , gE8t£^*Tft7U^^e>3!ffi3-fr-5<fce>fC " pg S # " i: t t % J: 
VN„ ^©i -5 fc, f*iftiifc#*S «ktf0 6 A £ 6 B {C jjt f J; e> »cafi8jtt*19tC 

tft"5#ft:7r^A-i»>^*3gill©*a#ll*tcfcS 0 

&£ l^^nmm&T'. 3t7r^M-7 1/'fl4S:i^t53t7 7'f A-ffit>f 
*S8lltt. ^>^A^/\'^->*fe{±fli^©A^->T'j!g^$inT-k 13# 
f^StiS. feiv^tt, =g-7 r -f M-©-fe >-t>-*agil&, ir >-9-®l3©#SUlc^ 

<}: 3 IC, -fe>-y-®13S:^^-rs^7r'fA-10-r«:fct.^7T-fA-Tb'<14© 
*>tf**lllctt£**tt*&^-h:>--#*ir-&3tiTV*S. 

£ft©£^lfti!i£^:9-^5:WLTV>T%<i:^. #-©^7 7 ^ A- * 



ft £> y tc , H7r>f;<- 
h - M * y , -r & t> *> , 
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- h^-ffl#fi*«#t»T?*&-fe>*ffil3©aiJ 6 s^, ft t>y tc 

t'*ot%J:M. L^L/, L ^HJ6J»«"e, fc&®15tt. El 4 {C ^ f «fc >> \Z 

A-Tl/-fl4&«|^-r'5^7r-f>' , ?-JC-?-oTeill$tV.5)fc##S:mftTJt5t'r 
S -O 1/ > X X VNT %i <fc *©&ffif&te£ e> ± IB ft « & . 

u^tfttij»tt, (ftm^Jftef) * fcttMra-^T^w * (ccd)** *t 

Wis&m&irzm&#im*ZWfe + S £ t^TSS. V* J±CCD(* »«!©) 
#*^©;)&,&£/W;fiz>^©£&®{Ciirto-eT, t^T(D3t77^1-A^© 

-^!B^lTV^5lJ:5:Stf #4itBtS wt^t'tS. tfetfot, ±ffitt 
ffi»tt, m-©^7r-f/^-l0*feli3t7r-fA-Sf (-3¥t|3©ft77"f/t-i 

Oti1"^T|«l5S0^^#6Ui^^y- ht-&tlotV^5) £ © -ft 
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^o-yffl;\^f^'J»; K^JjUcfcsmftxrtfy her l/-f i^.. Hie. ^ 

©7 u-n*, tt##«^ + **>^*K©7u>fK#£Lfe«#«»ftffi#©7 
ei 7 a t 7 b tc^-r, ±mm&icmw*#t L^mmmmx-, mm^2o\t, # 

1/ y XZZ<D 7 l/>r*>£&S&^Mifel/:'X3lS:{I;*.TV^„ ZL *x £ # U > X&, 

&vy xt>K m yt £ m« f * % t u a fp <7>sffi34tc & & # & j: ^ ic m s s n s 

. tfcffiStt. ft&lC, ^- A*:/U y * -35, 1/>X36, tt#7Y>>b#-37 

J:tf#* 738&£©&ffigg?:fii;*.T^.5. ^-Ax^'J^-tt, ci<Z>l§i=r 

m&MVi) \yy X tt, l/>XS:§g&t-£©fc®UTv^z.£#J:<*n'b*t,T^S 
Wl!ltc<feoTSSJtStiS. U > X tt , JH-bf-^fcUTM + SifctfT?* 

II. ;W7|--te>-t>-(Pg|3i 

- £ A, T* S A -f tfiz > If 0 §3 it :£ & £ ^ -f . -JKtC 3. © # & T- li , # 7 r 
jA-tfizyvm&tm&XmZGT&mmvftyTJrt-X'&^T. &y r >r 

a* - sate ht-#«»6s»itv»6*»© 

-£T#7 r 'f^-OT l/-f £83^0, © 7 1/ -f ic 33 v\ T ftflB 7 r -4 a* - li , tt 



(21) ^2000-50 52 8 1 

-&t>-£tzm®<Dy 7 <4 /t-©e£5fc«m, m$t>1£<Dt~to'7 Kl/**BJ6S*IT, 

&#j4-r-&»fc#*Lv*£i6tt*«:jR , r. «• 7 y -f - -fe > -if* 38 11 £ fci£3fc 
SS 12 fc^S T -f A-lOZmffi-t Z. ft <b <D 7 7 4 A - * , 02 IC 
^■T «fc e> ICBBS LT«»© 7 r >f A- i^-f 7 r -f A- ©j|ti6S:SS!Ji-rs . 

f 1X301^, #*ffltf©7 7>f^-li, S^lCM^fC HI III -)5 ft tC 12 S £ tV 

, #7r-f/t-coir>'y-*aSll«ltfiB7T-f>'^-cDmoraC*agT'i:t»{cM^e> 
#*SMtS7r>f;1-tt, « & &c E|J & T (17) , ffflt, * 

*%7T-f/^-o-fe>**siiiic4*jfe©a©ft«*w»^/ , f-h^-i8S:»if-&a 

4#fC7 S * - h 4: LTfUffl Lt^KOWtttfjlb 

(#1* tf ^ > A - h ©?t?£ (Denhardt's solution) ) «: J§ V* T , P#JHft$S 

# T- £ 5 „ 

* © 31 ® il S , ^MttTasfrifctt^fctBttK-fsifctf-r**. * © 31 

#-£SiCT©ifc§-£-e&.5. - AS ic U > # - W: , '\-rn-£fctt* ; E--'i'fB# 
■?>T**y, *l -f *l © *S A - h^"- 4:^*ije-^5:^^T'^ S -o«±© 
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£«?tt»ffi«:-£*bTv**. £ ® 3* eu a- - h-*--«:is-&sitsfflici«bfcy 
-i±, k<z> u b < tt»tt«o«*« u >* 

%L8tmK «fc otg^t S i H £ 5 . N-ifA7N5 KffliSttx^f;Hi 
0D.J: e> fc'N-rn -'lFlBSR**RftflK<«J§aft'r V** (M*tf, Lerner&, Proc.N 
at.Acad.Sci. (USA), 78# 3403~ 3407K 1981*£ 33 «fc Ki tagawa £ , J . Biochem . , 
79^233- 236K 1976^ #M» & 33 Z. ft <b ■StffilZ&mMm IC^fS •? Z <D X' 2b Z> ) 

o 

*DId*IT^£ Bischoff£. Anal . Biochem ., 164# 336~ 344H 1987*p ; K 

remskyfj, Nuc. Acids Res., 15# 2891 ~ 2910H 1 987^ # M . & Zl *X <d CD £ 1* 

*»fc£©£»#^fcHf**®KH£fc**#*bv*#«s-ei*, 
53tcj:otsas$*v5. z.<Dgm<Dtztbizmm&. vh'jfni^fiiffl 

fti654SfIi:tte, DMSO, DMFfc «fe tf-r h 5 ^ f- 1/ > X ;i/ * > CD i e> 
*«?£$Efc*>tnc7-& K-MJ ;i/ J: tKBlighi: DyerO^ffl^f ?S ^ 
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5t |g IC & fl£ £ i± & « & e> 

u - a > , jKU (t^-;i/^^i/-h) , iK'ji^-Uf>y7;i/t'j K 

(pvdf) , iK'U^Ay/i'ft K, 1z;i>o-x, 11^ iz ;i/ □ - 

IC, Hflc^® i: UTii^ffi^ ibtiS IC, if ©£©«•£# -kftiia 3 

- , ^7^M5^Sitf^-X) , ^ ^ y ? , 531 if # * -5 . 

•y-©Jfc*tt, *©£®:»-^ & H#^ffilc)B-£3 i: filiate, * a 

«©©-£, v h u y * (#i A tf- N □ 12 ;i/ a - 7s ) :mw.v>itm 

«, -flStC, jft 1 : 10 — Jfi!l 2 : 1 © Jt fi i£ T- »J , » **& 1 . 5 : 10~J» 1:1© 

fS3iftfc ^ □ hn;w«»i$n*fe5. 50ml© dnsoic L feftj 2 g©xh 
□ -fe ;i/ a - * * e> & -5 DMSO&M^Tjfaioo : l a> Jt 3& T- # -f S . 
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&»c z<D%;ig{mmzm%&&v>mmtm&isr. - b u ± ;v u - x ■. mm <d m. 

i^it^S:±IB«5H«fC"r 5. 4 /4 1 © _L fB#& IR DMS0?§ 8£ (1 .6 ,u g © r. h 

□ ■fe;i/D-^?:-g-*UT^S)S:10Atg©DNAi:ii-^-rSo S V n I* , ±f3DMS0 

m&tem^izmif;-? s. mcc t*^ o ~tt60£-roftij& u t?§?£ 

r-Y^N'-ioro-fe^-y-SincSg-^Si*^^, M * © 7 y -f A - £ W: 7 y -f A - i¥ 

&#7T>f A - B3i:ttEo©7 7'fA-*Fi~F4£WfeS 

t. ±failT*7 7 >f ^-*Fi~F4f tvf n^e>fl^®7 7>f ;\'-10a~10d 

a - y 1/ -f 141C & s . 

«*077-fA-tfeB77'f^-Btt, tS © 7 T >f - # & dfr * & 19 tC 
f rottDffifiTXry 7**C#g^7 7^ A-*fett7 7^^'-S 

tc^^^^ts^-^-/^- ht-siBi/i<t*. *ffldia*ifc77^ A-*fc 

!7 y /\* - ffi* & , I«!5 7 7'f^-^^^|St3ftfe7 7-f A-|feli7 7^ 
A-gilS^i^^fctT, #77'fA-*fett77^-S*IH«!*ifi!)ft* 

S ft 7 y >f A -7M 14 fcigit-fS. 

0 4 tt, ^7r-fA-7l/>T14$:^^-r-5-t-^T©3t'7r^ A - 10© -fe > 
JBllfc. i7l"f 14© H C*figT'5felC&M£-frT-fe>-9-m3 5:7£j&-r5«fc^lC, 
IfcT l/>f 14©* >/*-#HIfclS 4lT V*S© Sra**. i*ie»7T-fA-«, HJCW 
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3fc£ ft, ftfeny r a A - © > if-5fcS8 11© iz >-*ffii3rt ©*g*f{£gii$§#Uc «fc 

oT&*5„ feS^tt, d*ie>:77-fA-te, © )t 7 7 ^ - 10® , "fe > -fr 

M I3|*|©&g#^©&© &ftfcW«KIB/*f*ttfc#*T?7T>f-rt--7l/>rrtlcffi 

)t77^^-7M 14 fe^^-T-S^^r-f A -©fc&;fc3gil2te, -fe >-y-® I3fc 

i7KUX«*S*l«. 7KU**l£tt, £«»«£■»© SI Mt#Kl £ o 

ttaiaifticrKi/^flijeati*. r ft ic i± , w^r-f^-^fctt^^r^^-© 

* £, *7r'fA-7i/'f I4&1f/&1- Sffi©^ 7 r >f A - * li^fc 7 r >f A - © 
7i^/-;nc»S^tSiJ:(:J:otl«t5 3i:^t't5 ( M it # IS *c y i/ )i 

^-7fHA'J^A-^fS©A(IP, Inc.*±#RB) . 

- N:J--i:i!iS-£-LT^.2>z:£:#:8-^.5©T*. e&5fci8l2|i3© B£ u t-grsmm & 

i5©gm^at*fe«-oj^±©^ffi§i2os:^M-rs3 

k, **«»c #t»« *. zft £ tii&iK 

© U > Xtt. e^Ml5±<*:^ e>*fctte£H©3^$ftfc/hl£^e>ftfi#£ft 

j: e> icsefia ti*. &t L^mmm$uz&\,sT . &&© #- 

©£^tt*S£-A- h^--fC*ffS:-tS> -Gi5l®l5©gi5^^e>©) 1 6fi#5:*«bS «fc 
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■5. &ffiSfl*. -JKtC 2 «©-)KWfc* -f ^ : 3tif ttH^^fA-f 2. (CCD 
)©&ffiSST* & 5 . # - £> ft m if teW* fci*CCD©SJR«:f!lJfl IT, A W * -fe > 
*<0^<5ja6iB15«<il«"t6J||-&«*S:WJfe'r*ifc*«T?S*. b^L, #3&©CC 
DH^ £ fc&ftli1!f : S:fflV^T, ft 7 r >f A- T l"f 14© -fe >"9-ffil3lC# 

«Et5#-I©S«if6!lfi^/'!- h ■*--©*§•£& a* ^ ft #&&ffi-T 5 3. i: — Jg 

*ft£*i£gg£#^^x^A£ffl^.53£:{c«i:oT, iji - © tfc # |* JjKf ft T* , # 
^SSStffrto^fr o m&izg> * - * #M £ £ T* & < , #$C© 

ma&mzffi < ) . 
ii. &m*& 

*^OlSi:»ff?:lT^ ' * T* © ffl Jft t. tt , -o^_L© 

ttttKttfcffi^T, Hf^rtCfT^ 3 # * H B# C ff to ft * , Ift5*f« 

£*f 3 ft^ft©iR!J£ * & teStSSte, <@ tc. WvxiEWS T*fT toft*. 9c 

^T, fflfiHrSfe, K5i$-&^«kU t /* fcteff-WLT, *& © A S /t 9 ;* - 9 

*»^©ft 7 r W /t-/W #1z >iMi, #«© Hfc £ £#F»33:#T', t 
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n7c$E*©J|&.&-t2>-b-©3fcT'W:fc<T> i£ - © gij M © # ? 7 >f A - -tz > 

"*€:JBv*TiE?tT*#o» fl&fcffljfc i: l*» S: *r 3 . U # o T , 

A. -5 ^tt* i: ** & */J> Ki "f S . 

*»i|!©^>f*-fe>*tt, SB4RS*i&4**©£ft*»«-&A- h t - I: J: o T 
, #aS©##rM&^f* £&ffi^-5©lC5flJfflT'£.5. _t IB CZ> <fc e> tC . £4fe5£ft|g 
£yt- h-*--tt. ffi©£--?-&ttJ*tt(C0IR lig^Lt. 

ifeffot, i***#©*?T;#£& 

:T-i:bT*fc#±LV*. Bft©£flt&4fett1-*ICtt. »3|ltfSF*LV*£4fc5*tt 
$S a* - r- - T* ifc »J , fit, *»fcfcffi-*6ICW:, 

5fc»tC > ^*:>*>:**S/#-^a3J:tf*;i/:**^*-tf©.fc , 5fc**&*'JM 
t5)t77-f (Hlavayb, Biosensors and Bioelectronics, 

9 (3)* 189~ 195* 1994^) ; #«U>*-*©«A»€:lftffi-r6fe«>Ky;i/* 
Ujfc*:77#-1?fc#UJ§t"5&:77'fA--/Wrt-'fe:<'-b- (Gao £ , Proceedings — 
- Lasers andElectro-Optics Society, Annual Meeting, 8 (4) : 7 ~7 Z> b *7 9 
b 20782, 1994^) ; & <o&lzm#L£ tz \% DNA© ffiiis # y A 9 M Z % ^ & ft 7 T << 
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A — A -4 -fe y (Anderson^, Fiber Optic Medical and Fluorescent Sensor 
s and Applications, Proc. S.P.I.E., 1648^ 39- 43K 1992*£ ) #$g£3*lTV* 

. -fe>-9-®13«, ®klft, ft ft, K*ft<NK Ttf 

T V\ 5 . 

o 
o 

#* L V%«J88sT*, *7r>f^-7l/>fl4if«t63!67 7'f^-10tt, iZ > 
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#*T*f«l^KlH#*:«lR{b1-S. #**K#0* A - h 

1" -5 # * fc I* A* >f * -fe >*C^«)|S#S *T * «k Vn„ 1**4 *® *g 
ISHb1£fc#*r*F*©fC £ <fc " □ >y =¥ > ^ " »ff#**ft©B*lcj: 

-tj-^ssuc&i&a-frs. 

+ S ft fcfl* L T, ISft®f!£&ffiL, 3fc 7 T <f - « B T fit* 3 

fcNBttfc, i£&?£®i§8 * fc ttS#*WUi-«»c» ft « tf&M T* & -5 . ifcfe&S 
« tt - * tc, &&©©ftS£^*3iifc£t>*/3;fel4^&©i!KiKx^? h ;i> & 

iKx^? h ;kz> ^ ft , /W tfiz >U- ftfllfijt-r* ft "7 7 4 A - \Z j: o Ttffit S 
iRftg * teM;*. * * h ;i/©^<fbl4, %± tc«iE 3 ft ft® 

5££*i£= *©« — ft«li. A-f tfiz >-9-©*HB!l \z $> £ *» * fc l4-#Hig t b T 
ISBltii^. -o©HS6S88iT*, *tf B*©3fc7 r A-©v* < o#tt, « 

i4#mft®#e>©ft£-tz>-tf-B{cfc^-ts. mm **wtc t^t 

& ft I8U4 , 3fe»KJ:*»jBK:#L/a?*FLT3fe«:«-*-5. M ft 
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£ ® C T ft ffi £ ft -5 .. 

, yW#*:/i*©-#M*fcttJM«ffl#«KJ:oT£;t.&ft.&. x A * y •& y 
hi2fcS/*-r Atf, 3t7 r -f A -©££*« 12{C # - A £2gA-f 5. d © 3% tf - 
A«, y r J A- an y imagine Slitf s * t? 7 r -f - tc «fc o Tte3l3 ft, 
f*Sfc?§8t#lc, x,** v -fe > b m JE* 45- ii Lt»e.nt S. s 

©xA*«/iz>h&j£#ti, 388*6 HI fc»j8LTS3fe#*fc £/**•*©£ + «•*: 
%©-?&* <«*.«. #H#t*S&4,447,546-S§- J: HI 4 , 909 , 990# # M . 33 
3ft e>G)i]^li2f:^«3#{C®M-r S %©1f»*) . 

ftS©H56J188lT*, Bj83fett/W**>-!*'»c*#ll;fr&**.&ft*. IftiBfttt* ft 
7 r -f A*- ®-fe >*3»E«lllC*r L T \M.n<D u mmft" i: LT-£;tS d £ #4$tC# 
(«^.tf@4#l) . 3©iBfi#^T?tt, *8P#©IfrjiSft#ft 7 T -f ,'t- 
^CJ:oT^S^g£ft&^^©T', Zl©^-£, S/NJ£ A -f ;* iz > +>- £ « 
j*f<5«*©ift7T>r/t-i0tt, «;UiH6Ai:6Bfc:jj*1-j:3fc»«3S»cl/T 

^ J: ^ IC t 5 I h ^T' t S. 

sftfeafc? * - v *y h £&a§rt;-f £ 3t7r>rA-. -fe 

>-frffi©IBSjeJB, »«3feffl. ttfi-*:/ Ki:»3fc^> Kfc4r©***tt^fe-&© 
*§l|-©Stftfcfti ©i&S £&£-f S 3 £ T? S £ . ^aCDJt?/^ 
«*J*C«fcoT#tf#*«lt*:fcffl**«-&©««tt. «*.«, /W * iz > & 

? uy viz t>tzvxn&<D ft® <d znmz&fe? & z 

5 . 
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iff IZft Z L v*3SMj»*T?. # » IS © * -6 > tt , ityHtf MA-f ^'J «/ F 
(Comparative Genomic Hybridization) (CGH) & 5t ?£ £ ffi V\ £ *l 5 . ifc&y^ 
AA^f y U v FJ*/*»(CGH)tt, JtfffiS fctt**cL.fc* * I/** F@B?!I©#££ 

5 [Kallioniemie>> Science, 258^ 818~ 821H 1992*£ ; gj £ ft ft JSg £: ffi % WO 93 
/18186*fc J: HI*ttMffi«©#IS4*flF«08/353,018-& ( 1994$* 12 J! 9 B ffi^ 

t£#, CGH £ jg Sfe * ft 3§ *f J J* DNAA X > IE St ft # J£ ffi AS £: « M M U (MZ.lt 
MmffiM) #<bl£ItS*lft. 2«©«B*(DNA)fcJ*ftft*liT*««flsU, 
&C»M»*©#ttSfeftttfc**T/W?'y'5» F ft. ±iB©*fHBifflfl& 

t l*I&i(i|Hfl&©DNA©m#© ft © & & SB #1 & Bfc < # 4 li * ft e> © a -f >r U y K 
7gj£s§fi&7fc«fSHfc:/a y ^«BH«*tfCot-l)fc£©fa&*»©#iS-e<6T 

tt. It SB 2 «©DNAfr &©«#©Jfc*#gftLT^ft«««:fcaj-rS£i:f;:.fco 
T, fflac«Bt6:i:*<Tf«8. 3 tf-»#i**l> L fe £ 

*l &©*««, # J A ©^©flRtfKlJfc^T , #flR©DNAJ:^«||DIIA©#jB«ifc«tt 

i&lftig VNf§# fta%-r. 

ft#J8g!!£#©ttfr»JtC, *»9!©^-f*-fe V* ft CGH&5££ SrS^-r -5 

=fc©T*&ft. 1/3* L, #»IB©/W rt"fe >1HC#«E'*'S£**&&*S'&^- bi-~ 

tts i»©nft*««^e>jB«ia*ife*ifcK5!i"e**. 

»-«© * ©£fcfe#(glass chromosome)" tC ft »J , Sl^gffljS^A'- 

5 tift *«§S8^^©«g«ei: © /W v F#J*i:, f Si: btli^bv^. £ b ic 

6 & ft ffl x* s « o 
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3e>ici¥L<ii, cgh&£& iz £ vm:, # 8 1£ © a -tz > & , msizt*-* 

<fc 3 tc, SS-3 I/* */a >©Si^^O'>4 < £ n o © &SHB#J © n bf-»& 

85- fcSS-©«S»T-gSIHb L T, < £ %> --zkdzi u * >> a >© 

2 ^ ic HIM T* S & tt *i « & v^ . 
MIS "-fn-?- tt. #$S9§T?&M-f S4g^, l ««-k©ffc¥ieiir{c «fe o T, 

NA* fe «DNA)© 3 1/ ? £/ a > £ £ ^ 1" 5 . Zltl^O^a-^li, T IB © «fc 3 K L 
TfUSS 4x<5. 

icoi^tcL^iSjtsnfe^a - 730 ». mmtm&mmtK'f 

■7V V K&^^T'^-S^f^T-e, T I' 14© * iz > 1* © iz > "9" ® 13_t # # 

*xf?u -7<z>martt &, ««r«s&©«©#* (co ^Twje-rs. -ask, ^eu 

?"©B!#I©3 tf-RJfc#**v*. LfctfoT, 8* IB J!!* ©$££•£ 

T £ S . 

ti, ttflRftS ftfc&g?©Sfl- tSlfl) 3 i/a > ©K£ltt*ft& J: V tt * tc 
V*. MS "&«tg" tt#9!iffl^-e tt> Britten^, Methods of Enzymol., 29^36 
3H 1974*imc>z£'< e> 4xt v^ £J:e>fc:i©ffifg©M©&ifcfcLfe#oTmv^;ri 
■£ (*fc, &^0)&$||g0) S iZtt l> IC O li , "Cantor and Schirame 

1 Biophysical Chemistry" :PartIII, 1228~ 1230H # M ) . 
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7 n - :7#©HiftII?!!tf «?«f«8& i: /W ^ U v K fc»J* + S© & Hit"* £ #> 
„ ®ffi*tf»T^&^zru v *>y«M«!I?L«cot-i DNA) & 7 a - y i: u 
T*»J:V*. LfcjUot, *»m tt ^ ^ A #K«[K »C * * + * . Ofr 

iE * IB US 6 * * 3 ft fc 4f 7 ADNAT*&fttf> * © ^ a - # S2 #J © , fifi © 
i££S&#S2?!J© l 3 bf- * fe » 2 a £ - ttttHhc <t o £ 5 ) . ZLft&S-SS&T' 
n - ^li, *©»fe*R5*JraT?3if--R##fc»; ^-ft L T w& K #§fflt ft 

*cz)>f y adna^ e,iii3-rs 3 ii ^t*s, * UTfa&^n - yii* ©)!;&*&© 
<e ^ ib is © ^ y adna^ e>i®ig-r s z. t #t- zLfte>£iti&i-&£, mi§m^ 

«5A«, ^^siifi«s©iES^flar^©iDRNA*a & jtK-rs t , iio^eixd 

*fcJ:tf»fllli:vO«»tt, M±, 3fte2S©yn-^&IES!I1-S©{c^ffl 

% -7 T 4 10© -fe >-9-5fc3gll;fc«J:tf^n - y tC J£# $ ft -5 * 4fe 3* WlSlir A - 
ht-IS)i!lt5SfiiiIi:l/tli. M*tfRNA. DNA* cDNAtf & S . 3 ft 

&*»*ttv*-r n<D&^mm<D^<DX' % <t v%. rft&*««tt, tefi#©#jei!H 
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« M f& I" & y A IB #1 T* « «fc < , * fe tef&3t£ ft£g2?!J, «f A tfcDNA* temR 

o 

* □ - y £ fe < o fc©iii^ L ? □ - >) fr, t. ?=. lit 3- & IZ M t& 

L/ , f LT^i0:i^%^iT/j:^i^feS.5 (« *. tf 3fc£cDNA* fe tt»#cDNA 
) . * fc*»*Mttinter-Alu* fett^ J: -5 ft ^ n - >3&» U 
=T 51 * l/^-f 1 K^5-f V-PCR£ WLm* 4S* U T V\T * <fc V% 0 ae-f-»35I«:^«f 
«»Mtt3fc±cDNA* fe tegP^cDNAfc-g-* ITKTtJ:^. 
€?lft&gm, Urns**, *fctt, #&©*IBflS, 

3fe©^g?T- <fc ttttfftKtt, mRNAT?*S*», * it H # ft U * * T? <E 

?5tl5t^i^5 ItrlEmRNA^ *> SB& 3 tv <5 cDNA"C % J: Vn 0 

ifeS^tt. ©W&g&tts 5fc £fl © ^{a ;& ft £ £:tef£ffi©^l&$:e£' ; ir LT v^T =fo <fc v ^ 

. *»iHfflA>f*t>-y'0!>-fe>*iiii3S:#*a'r**»J:^ft*flSr«Sfc©ri/-ftt, 
©gp a«»c*fcij;i*ifcjftTft>^u >yi-*it«^&«*a*is*» 

T-=fe>«fcVN. «?WSi8©S!ti:, #«&gi!i*©#Eie©8«I£fc «fc o x, *>^U> 

10^ 3tf*IS© WBIT± t h ^ ^ ^ U > ^T* *. #*100kb 

©y; i»DNA&-£$r-T * 30,000X3R® 7 l/-f tt, t hy;AS:^tlC*A-t'i 
•6 . 

mWUZ. *#<DcDNA* □ ->S3fe«D*»«:£* + S*tt*ll©7 1/-T tt. *f* 
© V* < o # © ID m T? *Mfc L T$83£S *VS&& £51181- -5 i t^TtSfflf, ZL tl 
6>©ite^©W^tca^5:**T*SS 0 
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hfejf n->tf*B5J:l/t«fflSh6. ;©J:i4*n->|j;, y ./ A © it # # 
IC 25 «fc 4* — S^-V^^^^JfilCiSAy^cilSS, A^^TfBfCfc "Jo^feS. 
<afifc«> $ titc * u - y tt, fc«g!fett©-tz y * > h 

SP#© Al£fcfe#8 (YAC), *««©AXSGift#»(BAC), #3«fctfPl 
77-*JtjiZ<D'<irZ-$'-Q. Mm & A £ S fc u 7 =r 9 * y V * i> u - y it1r 
5 . 

± SB © «fc e> ic , ^n->7^y7'J-S4«St53fc*!t*t5^, ±Wt&# 
iZt)fc&^'(zr?V-*>Ttiffi.2frT^Z>. « *. tf , fclr-i3J:tfflS©>!fyAS5fe© 
SS6ft^M»5 -i -fy U - tt, Clonetechft (*BA 'J 7**-7f , » 9 * * 
> 7 5 > S/ X n ) *£.liThe American Type Culture Collection^ g> A# 
5 3 i: ^ t' ? 5 ( "ATCC/NIH Repository of Catalogue of Human and Mouse DN 
A Probes and Libraries^ 7 fi£ , 1993*£#BB) . 

A#A'A>f 7*'J v K&»/**S»6#±©ffi«8:WBU , rffi11tfe«>S:fT-5£i:# 
T'^S, ZlCD^jSii, M^lf, Lichtere>, Science, 247^64~69H 1990*? tC SB 
iStiT^S. 4^3l&*HC&g&«> $ tifc V n - > fcffl v%T, Si&ifttc, CGH£ 
fcm©#&&M^Tte§g$ftfc#&©flf^£&g&&^£3£tfT*g£. 

S tH # , ^£fcIB^J#||&&^<o%,©^gJ#-o©?e&fl:©^ft©««lc 

tf, /W tf-fe >ir©-fe >-9-®13tt, DNA 

£!Efii5 LT, *iB©/W y K * i: ffi ft © * K^^Oitfi 1 tc BS S 



(36) #^2000-505281 

n#}®m. (%? 7 w a -izi&& sixths mm) tm&\z. Eiiois?:, 

a 

•7<D&mit. ±®> mmt tz&M&ammfr l ^ihrna* ^^cdna^ ^wtm 

bT*>J:V*. ^IftcDNA* tc teKifcmRNAli, IE S & M HB M fiS 3fc © mRNA * 

ttcDNAi: i: & IC, sm-fbcDNA^ -i Zf*7 V - fi&© V n - V ^.^Mt 5 , -fe>* 
©fiWft®7 1/'f i:A>f -y K&f^tSI^^T'iS. S & IC, ~ o © iffl 

ADNATA it L ^ n - zf It. US 6*J cDNAT 1/ -f £; ^ A zf V -V K 
^«tt, *f J A*©^MDNA:J fc?-$fc©fIS£ES3fc©cDNA£&ffi-r -5 Zl £ # T* 
£ -5 . 

y A * fc {icDNAtiJt^t- 5 3 i: #T? a « . fesvwi, 2 igiiffi^ ti IIH M 
(*»©# J^WSt-E^©!!^ UO\s\tJZ,mT- g S . _tfB© <fc 3 (C, r.*V *>©#?£&> 

ttffIS [{tt&tf, Sambrook , Molecular Cloning-A Laboratory Manual, C 
old Spring Harbor Laboratoy (JKHI— a-3-^ffl3-^K^^U y ? /\ - Ji 
-m«) 1985^^^] . cDNAfc *(£*©#»%>« 18 T?S*. 

MiSgOQ^^*WjN $ < T , '>&©« U *» A#T* $ V*«-&, fig fi 7 5 >f V - & 
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V * ^-1?&8t£j£(PCR)fci: , 0>iti|iI?££ffiJ§T'£* (PCRtCo^TCD 
— & &3te&m iZ -o V> T it. Inniskfl " PCR Protocols" , Academic Press*±1990 
*#JH). SfctC, PCR&M^T. H5 V* a if - © £ £IB JO 53 © IB m S 3 ft b T if II 
+ £*l »*bTV>*l»«»CStt , r*iiIW(«A«A 

lu)ic*@*fittfc:/^-fv-£M^T> Ah7 7$ U-©^o©>i>A-iHHc»-SK 

50 5: M JR W £ if M f S (Nelson^, Proc . Natl . Acad . Sci. USA, 86^6686^1989 
^ # ) o 

i!fflflaite^<z>b^;i/©cGH{cj:n«, m*.ttJEn;&>f j bum*®* ; 2*m<D 
«. «*.«cgh«*w:, JL«©3tf-R©*»©a>*ffc:«JBa*iTv** <«*.« 

, Kallioniemi e> , Proc. Natl . Acad. Sci. USA, 91tt2156~2160J(1994#£flB) . 

<Z> M © B3 & T' & £ . *|§W{C<fcoT, «»©CGHJ: 10#«±%«nfe^JWi6S: 
*3&afi-T-©«IS*<#«Kai y > V-f * n^U - 2/ a 2/ (microdeletion)3l£^3¥ 

fc*ffiT?S S <k *> IZUffiit-fZ Z £ $?* b JSATfCi&^S'W ^ U v 

LtftffiT-tsieictsit^-ess. /w y y «y K 7£ f£ £ f5 <z> £ 

3 £ * b 
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*<ot«««, w-mt^ms m^cw, ft3*f$ 

atbtB, it ft Sfe ft ffi ( m X. « , 7;i/tnt-f>^fyf*j/r*-h, t- * * 

2/ if - 1?, 7 ;i/ * U *7.7 

5 * is # * s . 

. assf ^ff-e^^c^Sicufetf ot, watts ftfcr trs>> * fci** s t/ 
7"^ tryv&ffl^Tftajtsrt^T't^. se>ic mmft* * a a- 

« , N-T-fe h * 5/ - N - 2 - 7-fe-3 1 ;i/7'^ ^ 7 )l * U y •£ tc P 3 * i/ >f - y 

MfflT't** FITCT?*«ftbfcty 2?fit2? J*S/y->tt*(Boehringe 

r Mannheimtt)] . S * X V y - * X V y - K ft ? Z> Jfi # T* * K it L 

£. =fc 00 * T* £ £ (Nakane*>, ACTA His tochem. Cy tochem . , 20^ 229H 1987*£ 
) . 

6 H * IC £ d i: # T* S , Lfr%Ay*y?:/K«-9&jB*.TfcffiT*Sfi*»# 
£ t £ *IR & XtR f 5 r * L vn . 
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*fctt9>*A^9>rv-#*iS€:J8v*T*«'ffcSfts (Rigb y e>, j.moi.bioi. 

, 113^237S 1977^ $. It Sambrook £ , "Molecular Cloning-A Laboratory Man 
nual" , Cold Spring Harbor Laboratory (# H - a. - 3 - * flf 3 - ;i/ K * 7 U > 
tf A-^-M4)l 985^ ) . 

$ fc^tf&S ODifc SriRI^I- -5 . -jRC, © » 3 © Jfc * * *l tf 

**v*«if, *®«»IBWJC|S-&1-S, ~o©:?n- ^©^©ntf-jKJfctf 
*£v>. UfctfoT, «iftgfSilig©fI#©&$ ©it & Jt«f « zi i: ic «fc o T, 3 

ti e> 7u - -ft? <*>§ktsiz>mmv> =j ^-»Jt & Jt«-r 5 ^ £ # t s 

CGH& & IftB£ 5 if £itncfB«g £ *XT ^ -5 (Kallioniemi £ , Science, 25 
8^818~82lRl992^fe J: t^Hl^^fF^^Bg^WO 93/ 18186-f- ) . -^KW^^^tC 
*f "f 5 Vn < o * ®»*r £ A#i" -5 Zl i: & T* £ £ . Mili, Tijssen^ "Hybridiza 
tion with Nucleic Acid Probes, Parti and II (7A^f^^^frS© ELSev i 
ertt, 1993^) # S [ * ft J\ <i 7 U v K 7g A tC jg <0 * « R I - & l& W C o V> 
Tti, Gall"b, Meth.Enzymol., 21#470~480H 1981*£, & J: Zf Setlowh Hollaen 
derjg "Genetic Engineer ing: Principles and Methods" 7t£ 43~ 65K CD Angerer 

V>n% (#BI- =l - 3 - * m&©Plenum Presstfc, 198550 # Hg ) . 

— #f8iE©,'W:*^>1f&fUmi-£ : &$©'W:7*Uy K 7£ A £S T IB © 

iHXf v ^T'iJSlt^ tlT V^ £ „ (1) SWDNA^^jfitt (access ibi 1 i t 

yJfcif^b^o^MM/lg^fc^t-fe©©^?''; y K 7£ A ffJ © & 3 ; ( 2 ) 

mmu&yat. /w;tiz>^±©i£ii®i$©/w^yyr-*7£f£: ( 3 ) ±ia/w 
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f£&<Z>ft#> «fc (4) A-fy;j9Ktj|«Lt«i75y*>h©«|iJfl)X 

. £«B9!l© A>f y U y K&jft&ft & Bfc£ 33 J: /* fc tt*S«rfc + * I* V* < 
2t»&hTV^5 («*.«. HK5 4#t*Bg<fcligSflWO 93/18186*#HR> . 

MA St (bulk procedure) Sffi«T'tS. fc:h0)yyA&ttC«i>£L 

*t«B9!J©A>r y K *<o««#tf*-r*lcoftT**"f*£fc 
t:3Wffl + «. bfetfoT, SttKWtt, b T H 5 A -i 7 

U y K ^ J** # T T? IE tt i5 J: W > * a * - S/ 3 > «: f? "5 i: , ffii <Z) B 9'J «k l J ffl i£ 
K-#*llCfcS. £©-#'i(R«»«:|»^T. ft »J & A -f ^ U v F 7&? A K fig ffl f 5 
. -#$1©B9!J : &, -*«©BIW^&»IB-r**ai: bTtt> KFD*J/7^* 

* <& tt . gp^WfCA^^U >y K4«jSLfcil^a5:^ffltsr * b 

**VW*, /\>fzfV v K^J*#*«:»W.bfcv*B9u»cffi*»***!Kfl;ffi9ff«: 

B9U© a W zf y y FJ£fR SrHHRIf •& © ic&ji f £ S . MAIi, "Cot-1" DNAtt, 

«» + ©iE*i!9ufflAw^yyK»ia&aiR»tcaiw-r*<0K:ie«T**. cot- 

1 DNA?:iiSa-r -5 ICte, DNA&ft&ffiU, JS Wt b , & 14 b & IC « tc b T Cot- 1 (C 

t5 (Sig^©i&;fc3*fc <fc Cotifi©l&i9i{;:o tt. TijssenOfff JS:fci8K©48~ 
54R#M) . S*llllCDl^fi*BJ!IH:-iaaicU7--^t*©t, 

■s a w ^ y v Ktt3ti6©B!J3Jc*#»cjii*fc**anTv%*. «^t^s-* 

«l B 9!l (•r*t)'fe#3tf-B9(I) 5rSl?^bT--tfT*M'ftb> V* T» ~ # * © 
Cot-l DNAfcifiig? L X&PB b, ft » * © R ft 12 99 © A W ^ «J y K#J*&^n y ? 
•t^o Cot-1 DNAli_tfB© J: e> »C L TSSitT* # S tf, tlt'Af tSwttT'S 
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£(BRL?±)„ U^-k UTCot«^*8 < t. <63£-RT*#«ELTV*SKttHi 
#J £ ^ -f -5 DNA S: t 5 I i: C*S. 

TKiisn-s. ±tB©«ke)ic, Aits, ttjefcstis*, 

it5fc<b, tffiStf-f ^«fi/^fA^«^5ii:*^$ * 

ffl^ffiSli, -o#±cz> 7 ;u # - fgft&^fcSig fit jg ft S: 7 ;i/ 

*-UTl&£S/Nifc&it;A:$-fe!:£„ ciixe>7-r;i/^-$:^ffi-tSi:, 2 1«± 
©*ftS*«S:f*tf fe^n -^#W3t**«£**©«M i © «fc 
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